Priming of superhelical SV40 DNA by Escherichia coli RNA polymerase for in vitro DNA synthesis.
When closed circular SV40 DNA containing 58 negative superhelical turns is used as a template for RNA synthesis with Escherichia coli RNA polymerase, a fraction of the RNA product remains complexed with the DNA. The RNA in the complex is resistant to ribonuclease in high salt, and the Tm indicates that it is hydrogen bonded to the DNA. The mole ratio of RNA to DNA nucleotides in the complex ranges from 0.01 to 0.08; the RNA ranges in length from 80 to 600 nucleotides. The formation of the complex is dependent on the circular DNA being topologically underwound since no complex is formed when closed circular DNA containing zero superhelical turns is used as the template. The DNA-RNA complex can serve as a primer-template combination for in vitro DNA synthesis by E. coli DNA polymerase I. After synthesis with (alpha-32P)-labeled deoxyribonucleoside triphosphates followed by alkaline hydrolysis, the isolation of 32P-labeled ribonucleotides is evidence for a covalent linkage between the RNA and the DNA synthesized. During the in vitro DNA synthesis, the template is nicked at a low rate, and the nicked molecules support extensive DNA synthesis. This observation indicates that only limited synthesis can occur on unnicked molecules possibly owing to the topological constraints against unwinding of the helix. Possible models for in vivo priming of double-stranded DNA by E. coli RNA polymerase are discussed.